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(54) Multi-directional switching device capable of producing good feeling of click 



(57) A multi-directional switching device having: a 
case; a switch housed in the case; one operating mem- 
ber capable of inclining in multi-directions, for operating 
the switch by means of an inclining operation in each of 
the directions; a first rubber dome to be operated by 



means of an inclining operation of the operating mem- 
ber; and a second rubber dome arranged in the vicinity 
of the first rubber dome, wherein a movable distance of 
the second rubber dome by the inclining operation of the 
operating member is made longer than that of the first 
rubber dome. 



FIG. 2 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to a multi-direc- 
tional switching device suitable particularly for a motor- 
driven window mirror device for a vehicle. 

2. Description of the Prior Art 

[0002] The drawings of a conventional multi-direction- 
al switching device will be described. Fig. 7 is a plan 
view showing a conventional multi-directional switching 
device, Fig. 8 is a sectional view taken on line 8-8 of Fig. 
7, Fig. 9 relates to a conventional multi-directional 
switching device, and is a sectional view taken on line 
9-9 of Fig. 7 showing an elastic spring member, and Fig. 
10 is a sectional view taken on line 10-10 of Fig. 7. 
[0003] A box-shaped case 51 made of synthetic resin 
material is composed of: an upper wall 51a; a side wall 
51b extendedly provided perpendicularly from the vicin- 
ity of the outer peripheral edge of the upper wall 51 a, for 
enclosing the periphery; a substantially quadrangular 
recess 51c provided at the upper left side of the upper 
wall 51a ; grooves 51 d provided at four corners of the 
recess 51c; and a through hole 51 e provided at the cen- 
tral part of the recess 51c. Also, this through hole 51 e 
is formed in a cross-shaped rectangle shape, and on the 
outer surface portion of the through hole 51 e, there is 
provided a circular arc-shaped and hemispherical re- 
ceiving portion 51 f. 

[0004] Also, within the case 51, there is provided a 
partition plate 51 g, which is perpendicularly extendedly 
provided from the upper wall 51 a within the case 51 , and 
this partition plate 51 g provides a first storage 51 h and 
a second storage 51 i within the case 51 so as to be ad- 
jacent to each other. On the upper wall 51a located on 
the second storage 51 i, there is provided a through hole 
51j. 

[0005] A substantially quadrangular elastic spring 
member 52 made of elastic rubber material has four rub- 
ber domes 52a provided at cross-shaped four corners 
respectively and a circular through hole 52b provided at 
the central part. This rubber dome 52a has a substan- 
tially cylindrical column-shaped pressing portion 52c, a 
cone 52d holding the pressing portion 52c, a substan- 
tially quadrangular base 52e having the cone 52d, and 
an projection 52f projecting downward from the outer 
peripheral edge of a base 52e. Also, the underside of 
the pressing portion 52c is disposed to overhang within 
the cone 52d. 

[0006] Also, this elastic spring member 52 is disposed 
within the recess 51c of the case 51 , and in this state, 
the projection 52f of the elastic spring member 52 is in- 
serted and arranged within the groove 51 d of the case 
51 , whereby the elastic spring member 52 is positioned 



at the case 51 . 

[0007] Also, in this state, within a through hole 52b of 
the elastic spring member 52, a through hole 51 e of the 
case 51 is positioned. 

[0008] Also, the pressing portion 52c of this rubber 
dome 52a and the cone 52d are formed such that a dis- 
tance L3 between their respective undersides is com- 
paratively short, and when a pressing force is applied to 
the pressing portion 52c of the rubber dome 52a, this 
pressing force presses the pressing portion 52c down- 
ward to cause the cone 52d to buckle, and the pressing 
portion 52c abuts against the upper wall 51a. Thus, 
since the distance L3 is comparatively short, the cone 
52d serves as a small stroke. 
[0009] An operating member 53 made of synthetic 
resin material is substantially circular, and has: an op- 
erating unit 53a; a peripheral edge 53b substantially per- 
pendicularly extendedly provided from the outer periph- 
eral edge of the operating unit 53a; four protrusions 53c 
protruding downward from the vicinity of the outer pe- 
ripheral edge of the operating unit 53a, provided at re- 
spective positions of a cross shape; and a square pillar- 
shaped driving unit 53d protruding downward from the 
central part of the operating unit 53a. Also, on surfaces 
opposite to each other at the intermediate portion of the 
square pillar-shaped driving unit 53d, there are provided 
a pair of recesses 53e, and at the root of the driving unit 
53d, there is provided a support 53f having a hemispher- 
ical recess. 

[0010] The driving unit 53d of this operating member 
53 is inserted into the through hole 51 e of the case 51 , 
and is held in a state in which the support 53f of the 
operating member 53 is placed on the receiving portion 
51f of the case 51. In this state, four protrusions 53c 
provided of the operating member 53 are opposite to 
four pressing portions 52c of the rubber domes 52a re- 
spectively, and are brought into press contact (abut 
against) and disposed. 

[001 1] Thus, this operating member 53 is constructed 
such that the driving unit 53d thereof is inserted within 
the through hole 51 e formed in a cross shape in the case 
51 , and that the operating member 53 is capable of in- 
clining in four cross-shaped directions in which a first 
straight line X1 for passing through the center of the op- 
erating member 53 and a second straight line Y1 for 
passing through the center and intersecting the first 
straight line X1 at right angles intersect each other at 
right angles. Also, when the operating member 53 has 
been inserted into the case 51 , those four rubber domes 
52a have been respectively arranged midway between 
the first straight line X1 and the second straight line Y1 
which are directions in which the operating member 53 
inclines. In this state, the operating member 53 is in- 
clined in each direction, whereby two protrusions 53c 
adjacent to each other which have been disposed on 
the inclined direction side press downward two pressing 
portions 52c of the rubber domes 52a which have been 
abutted against each other. This downward pressing 
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causes those two cones 52d to buckle, and the buckling 
of these cones 52d produces the operator of the oper- 
ating member 53 a feeling of click. 
[0012] Also, since the smooth underside of the pro- 
trusion 53c of the operating member 53 made of a mold- 5 
ed object and the smooth top surface of the pressing 
portion 52c of the rubber dome 52a are always brought 
into press contact and are in a tight contact state, the 
protrusion 53c presses the pressing portion 52c in the 
tight contact state during this inclining operation. There- 
fore, the cone 52d buckles while being pressed in a di- 
rection indicated by an arrow Z, and produces a poor 
feeling of click. 

[0013] A holder 54 made of synthetic resin material 
has: a substantially hemispherical proximal portion 54a; 
a quadrangular through hole 54b provided at the central 
part of the proximal portion 54a; and a pair of elastic 
pawls 54c opposite to the centra! part of the proximal 
portion 54a. 

[0014] Within the through hole 54b of this holder 54, 
the driving unit 53d of the operating member 53 is in- 
serted, and the elastic pawl 54c is snap-in engaged in 
the recess 53e in the driving unit 53d, whereby the op- 
erating member 53 is prevented from coming off on the 
upper wall 51a of the case 51 and is positioned. 
[0015] Also, in this state, the operating member 53 is 
mounted onto the upper wall 51a of the case 51 so as 
to be able to incline in four directions of the cross shape. 
[001 6] A sliding type switch 55 is composed of: a sub- 
stantially rectangular slider 56 made of synthetic resin 
material; plural groups of movable contacts 57 mounted 
onto the underside of the slider 56; a printed circuit 
board 58 provided at a position opposite to the movable 
contact 57; and plural groups of fixed contacts (not 
shown) formed on the printed circuit board 58 toward 
and away from which the movable contact 57 moves. 
[0017] Also, the slider 56 for the switch 55 has, at the 
central part, a square through hole 56a, and a recess 
53b for housing the movable contact 57 and a coil spring 
63, and within this through hole 56a, the driving unit 53d 
of the operating member 53 is inserted through, and the 
printed circuit board 58 is mounted so as to cover an 
open portion below the case 51 . Thus, the structure is 
arranged such that the operating member 53 is inclined 
in four directions of the cross shape, whereby the slider 
56 is driven horizontally with respect to the printed circuit 
board 58 in four directions of the cross shape, and the 
driving of this slider 56 causes the movable contact 57 
to move toward and away on the fixed contact (not 
shown) for switching the contact of the switch 55. 
[0018] This switch 55 is housed and arranged within 
a first storage 51 h of the case 51 . 
[0019] A second sliding type switch 60 of Fig. 2 is 
composed of: a substantially rectangular slider 60a 
made of synthetic resin material; plural groups of mov- 
able contacts 60h mounted onto the underside of the 
slider 60a; a printed circuit board 58 provided at a posi- 
tion opposite to the movable contact 60b; and plural 



groups of fixed contacts (not shown) formed on the print- 
ed circuit board 58, toward and away from which the 
movable contact 60b moves. 

[0020] Also, the slider 60a of the switch 60 has, at the 
central part, an projection 60c for projecting outwardly; 
and a recess 60d for housing the movable contact 60b 
and a coil spring 64. Also, this switch 60 is housed and 
arranged within the second storage 51 i. 
[0021] An operating knob 62 made of synthetic resin 
material is mounted by appropriate means in a state in 
which it has been inserted into the through hole 51 j of 
the upper wall 51a of the case 51 , and the structure is 
arranged such that the second sliding type switch 60 is 
operated by operating this operating knob 62. 
[0022] A bottom wall member 59 made of synthetic 
resin material has a bottom wall 59a and a side wall 59b 
extendedly provided perpendicularly from a predeter- 
mined place on the outer peripheral edge of the bottom 
wall 59a. The bottom wall 59a of this bottom wall mem- 
ber 59 is placed on the lower part of the printed circuit 
board 58, and this bottom wall member 59 is mounted 
onto an opened end of the side wall 51b of the case 51 
by appropriate means such as snap-in engagement. 
[0023] A connector 61 has an insulating holding body 
61a; and a terminal 61b held by this holding body 61a, 
and this terminal 61b is mounted onto the case 51 in a 
state in which this terminal 61 b is electrically connected 
to a fixed contact (not shown) of the printed circuit board 
58. The switching operation of the contact of the switch 
55, 60 is outputted to an external electric device through 
the connector 61 . 

[0024] Next, the description will be made of an oper- 
ation of this conventional multi-directional switch. 
[0025] First, when the operating member 53 is in- 
clined by pressing a position of point A in the left direc- 
tion on the second straight line Y1 of the operating mem- 
ber 53 shown in Fig. 7, each pressing portion 52c of two 
rubber domes 52a located on both sides sandwiching 
the point A therebetween is pressed by each protrusion 
53c of the operating member 53, and when this pressing 
portion 53c is pressed, the cone 52d buckles to produce 
the operator a feeling of click. 
[0026] Also, since this cone 52d is formed into a small 
stroke, this feeling of click is poor. 
[0027] Also, by inclining this operating member 53, 
the driving unit 53d of the operating member 53 drives 
the switch 55 to perform the switching operation of the 
switch 55 at the pressure at the point A. 
[0028] At this time, since the smooth underside of the 
protrusion 53c and the smooth top surface of the press- 
ing portion 52c are always brought into press contact 
and are in a tight contact state, the protrusion 53c press- 
es the pressing portion 52c in the tight contact state dur- 
ing this inclining operation. Therefore, the cone 52d 
buckles while being pressed in a direction indicated by 
the arrow Z, and produces a poor feeling of click. 
[0029] Next, when the pressure to the point A on the 
second straight line Y1 of the operating member 53 is 
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released, own restoring forces of the two rubber domes 
52a which have buckled restore the operating member 
53 to a parallel position to the upper wall 51 a of the orig- 
inal case 51 . 

[0030] Next, since the operations when a position of 5 
point B in the right direction on the second straight line 
Y1 of the operating member 53 shown in Fig. 7, and po- 
sitions of points C and D in the vertical directions on the 
first straight line X1 are pressed are similar to the above- 
described pressing operation at the position of the point 
A in the left direction, the description will be omitted. 
[0031] Next, as regards the operation of the second 
sliding type switch 60, by operating the operating knob 
62, the slider 60a of the switch 60 slides on the printed 
circuit board 58, and the sliding of this slider 60a causes 
the switching operation of the contact of the switch 60 
to be performed. 

[0032] Also, this switch 60 is used to switch the left 
and right window mirrors of the motor-driven window 
mirror device, and the switch 55 is used for the switching 
operation of the left or right window mirror in the vertical 
and lateral directions. 

[0033] The above-described multi-directional switch- 
ing device has a problem that a sufficient feeling of click 
cannot be produced because small buckling of the two 
cones 52d of rubber domes produces a feeling of click. 
[0034] Also, the above-described multi-directional 
switching device has a problem that a good feeling of 
click cannot be obtained for the following reason. Since 
the smooth underside of the protrusion 53c of the oper- 
ating member 53 and the smooth top surface of the 
pressing portion 52c of the rubber dome 52a are always 
brought into press contact and are in a tight contact 
state, the protrusion 53c presses the pressing portion 
52c in the tight contact state during the inclining opera- 
tion of the operating member 53. Therefore, the cone 
52d buckles while being pressed in an oblique direction 
(direction indicated by the arrow 2), and produces a feel- 
ing of click. 

SUMMARY OF THE INVENTION 

[0035] The present invention has been proposed to 
solve the above-described problems, and its object is to 
provide a multi-directional switching device capable of 
producing the operator a good feeling of click. 
[0036] A multi-directional switching device according 
to the present invention comprises: a case; a plurality of 
switches housed within the case; one operating member 
supported by the case so as to be able to incline in multi- 
directions, for operating any of the switches by means 
of an inclining operation in respective directions; a plu- 
rality of first rubber domes, any two of which are to be 
operated by means of inclining operations of the oper- 
ating member in the respective directions; and a plurality 
of second rubber domes arranged in the vicinity of each 
of the first rubber domes any of which is to be operated 
concurrently with any two of the first rubber domes, and 



is constructed such that during the inclining operation of 
the operating member, the first rubber domes and the 
second rubber domes buckle, whereby a feeling of click 
is produced in the operating member, and further such 
that a movable distance of the second rubber dome is 
made longer than that of the first rubber dome. 
[0037] With such a structure, buckling of the second 
rubber dome is added to the buckling of the first rubber 
dome, and therefore, a sufficient feeling of click can be 
obtained. Also, since a second rubber dome having a 
longer movable distance has been used, even when the 
undersides of the pressing portions of those two first 
rubber domes have abutted against the base of the re- 
cess of the case after the operating member is pressed 
and the two first rubber domes and second rubber 
domes buckle, the underside of the pressing portion of 
the second rubber dome does not abut against the base 
of the recess. Since the operating member is supported 
only by the two first rubber domes, it is possible to pro- 
vide a multi-directional switching device capable of pro- 
ducing a stable, good feeling of click. 
[0038] Also, in the multi-directional switching device 
according to the present invention, the first and second 
rubber domes have a pressing portion and a cone for 
holding the pressing portion respectively. A distance be- 
tween an underside of the pressing portion located with- 
in the cone of the second rubber dome and that of the 
cone is longer than a distance between an underside of 
the pressing portion located within the cone of the first 
rubber dome and that of the cone. 
[0039] Since with such a structure, the respective 
structures of the first and second rubber domes can be 
simplified, it is possible to reduce the cost and provide 
a low-priced multi-directional switching device. 
[0040] Also, in the mutli-directional switching device 
according to the present invention, the operating mem- 
ber performs an inclining operation in four directions of 
a cross shape, and has, midway in the cross-shaped 
inclining operation directions of the operating member, 
four of the first rubber domes arranged in the cross 
shape, and four of the second rubber domes arranged 
one each between each of the first rubber domes adja- 
cent to each other; and the first rubber dome and the 
second rubber dome are arranged at positions on the 
same circumference in such a manner that two of the 
first rubber domes and one of the second rubber domes 
are operated by means of an inclining operation of the 
operating member in one direction. 
[0041] With such a structure, it is possible to provide 
a small-sized multi-directional switching device as a 
whole because the arrangement of the first and second 
rubber domes can occupy a minimum arrangement area 
while avoiding the inclining range of the supporting unit 
of the operating member. 

[0042] Also, in the mutli-directional switching device 
according to the present invention, the operating mem- 
ber performs an inclining operation in four directions of 
a cross shape, and has, midway in the cross-shaped 
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inclining operation directions of the operating member, 
four of the first rubber domes arranged in the cross 
shape, and four of the second rubber domes arranged 
one each between each of the first rubber domes adja- 
cent to each other; and the four second rubber domes 
are arranged on a straight line on which the first rubber 
domes adjacent to each other are connected together 
in such a manner that two of the first rubber domes and 
one of the second rubber domes are operated by means 
of an inclining operation of the operating member in one 
direction. 

[0043] With such a structure, it is possible to provide 
a low-priced multi-directional switching device having 
excellent operability, capable of making operations of 
the first and second rubber domes uniform. 
[0044] Also, the multi-directional switching device ac- 
cording to the present invention is constructed such that 
each of the four second rubber domes is arranged at a 
position of the central part of each of the four first rubber 
domes. 

[0045] Since buckling positions of the first and second 
rubber domes are uniformly arranged with such a struc- 
ture, it is possible to obtain a further stable, good feeling 
of click with uniform operating forces. 
[0046] A multi-directional switching device according 
to the present invention comprises: a case; a switch 
housed within the case; one operating member capable 
of inclining in multi-directions for operating the switch by 
means of an inclining operation in each of those direc- 
tions; and a rubber dome to be operated by means of 
an inclining operation of the operating member, and is 
constructed such that a seat member is disposed be- 
tween the operating member and the rubber dome, and 
during an inclining operation of the operating member, 
the seat member has been so designed as to perform a 
sliding operation between the operating member and 
the seat member or/and between the rubber dome and 
the seat member. 

[0047] With such a structure, the rubber dome is ver- 
tically and smoothly buckled and this smooth buckling 
of the rubber dome is capable of providing a multi-direc- 
tional switching device producing a good feeling of click. 
[0048] Also, in the multi-directional switching device 
according to the present invention, for a surface of the 
seat member, a roughened surface for preventing tight 
contact is used. 

[0049] With such a structure, the structure of the seat 
member becomes simple, and it is possible to reduce 
the manufacturing cost of the seat member and to pro- 
vide a low-priced multi-directional switching device. 
[0050] Also, in the multi-directional switching device 
according to the present invention, the seat member is 
constructed by one sheet of seat member. 
[0051] With such structure, the structure of the seat 
member is simple, and it is possible to reduce the total 
number of parts of the seat member and to provide a 
low-priced multi-directional switching device. 
[0052] Also, in the multi-directional switching device 



according to the present invention, the seat member is 
mounted onto the operating member. 
[0053] With such a structure, it is simple to mount the 
seat member, and it is possible to reduce the assembly 
5 cost and to provide a low-priced multi-directional switch- 
ing device. 

[0054] Also, in the multi-directional switching device 
according to the present invention, the seat member 
mounted onto the operating member is caused to per- 
10 form a sliding operation between the rubber dome and 
the seat member. 

[0055] With such a structure, further smooth buckling 
of the rubber dome enables a multi-directional switching 
device producing a further good feeling of click to be 
is provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] 

20 

Fig. 1 is an exploded perspective view showing a 
multi-directional switching device according to the 
present invention; 

Fig. 2 is a plan view showing a multi-directional 
25 switching device according to the present invention; 
Fig. 3 is a cross-sectional view taken on line 3-3 of 
Fig. 2; 

Fig. 4 is a cross-sectional view taken on line 4-4 of 
Fig. 2; 

30 Fig. 5 relates to a multi-directional switching device 
according to the present invention, and is a cross- 
sectional view taken on line 5-5 of Fig. 2 showing 
an elastic spring member and a seat member; 
Fig. 6 relates to a multi-directional switching device 

35 according to the present invention, and is a cross- 
sectional view showing an inclining operation of an 
operating member; 

Fig. 7 is a plan view showing a conventional multi- 
directional switching device; 
Fig. 8 is a cross-sectional view taken on line 8-8 of 
Fig. 7; 

Fig. 9 relates to a conventional multi-directional 
switching device, and is a cross-sectional view tak- 
en on line 9-9 of Fig. 7 showing the elastic spring 
45 member; and 

Fig. 1 0 is a cross-sectional view taken on line 10-10 
of Fig. 7. 

DETAILED DESCRIPTION OF THE PREFERRED 
so EMBODIMENTS 

[0057] Hereinafter, the description will be made of the 
drawings of a multi-directional switching device accord- 
ing to the present invention. Fig. 1 is an exploded per- 
55 spective view showing a multi-directional switching de- 
vice according to the present invention; Fig. 2 is a plan 
view showing a multi-directional switching device ac- 
cording to the present invention; Fig. 3 is a cross-sec- 
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tional view taken on line 3-3 of Fig. 2; Fig. 4 is a cross- 
sectional view taken on line 4-4 of Fig. 2; Fig. 5 relates 
to a multi-directional switching device according to the 
present invention, and is a cross-sectional view taken 
on line 5-5 of Fig. 2 showing an elastic spring member 5 
and a seat member. 

[0058] A box-shaped case 1 made of synthetic resin 
material is composed of: a substantially flat plate- 
shaped upper wall 1 a; a side wall 1 b extendedly provid- 
ed perpendicularly from the vicinity of the outer periph- 
eral edge of the upper wall 1a, for enclosing the periph- 
ery; a substantially quadrangular recess 1c provided at 
the upper left side of the upper wall 1 a ; grooves 1 d pro- 
vided at each of four corners of the recess 1c; and a 
through hole 1 e provided at the central part of the recess 
1c. 

[0059] Also, this through hole 1 e is formed in a cross- 
shaped rectangle shape, and on the outer surface por- 
tion of the through hole 1 e, there is provided a circular 
arc-shaped and hemispherical receiving portion 1f. 
[0060] Also, at the central part of each of four sides 
of the substantially quadrangular recess 1 c, there is pro- 
vided a rectangular projecting recess 1g. 
[0061] Also, within the case 1 , there is provided a par- 
tition plate 1 h, which is perpendicularly extendedly pro- 
vided within the case 1 from the upper wall 1 a, and this 
partition plate 1 h provides a first storage 1 i and a second 
storage 1 j within the case 1 so as to be adjacent to each 
other. On the upper wall 1 a located on the second stor- 
age 1j, there is provided a through hole 1k. 
[0062] An operating member 5 made of synthetic res- 
in material is substantially circular, and has: an operat- 
ing unit 5a; a peripheral edge 5b substantially perpen- 
dicularly extendedly provided from the outer peripheral 
edge of the operating unit 5a; first protrusions 5c pro- 
truding downward from the vicinity of the outer periph- 
eral edge of the operating unit 5a, four of which are pro- 
vided at respective positions of the cross shape; four 
second protrusions 5h provided at the central positions 
between each of the first protrusions 5c; and a square 
pillar-shaped driving unit 5d protruding downward from 
the central part of the operating unit 5a. Also, on surfac- 
es opposite to each other at the intermediate portion of 
the square pillar-shaped driving unit 5d, there are pro- 
vided a pair of recesses 5e, and at the root of the driving 
unit 5d, there is provided a support 5f having a hemi- 
spherical recess. 

[0063] The driving unit 5d of this operating member 5 
is inserted into the through hole 1 e of the case 1 , and is 
held in a state in which the support 5f of the operating 
member 5 is placed on the receiving portion 1 f of the 
case 1 . 

[0064] Thus, this operating member 5 is constructed 
such that the operating member 5 is capable of inclining 
in each of four directions (cross-shaped multi-direc- 
tions) which are on a first straight line X1 for passing 
through the center of the operating member 5 and on a 
second straight line Y1 for passing through the center 



and intersecting the first straight line X1 at right angles. 
[0065] Also, each of the first protrusions 5c of the op- 
erating member 5 is disposed at a position sandwiched 
between the first and second straight lines X1 and Y1 
respectively, and each of the second protrusions 5h is 
disposed at the position on the first and second straight 
lines X1 and Y1 respectively. 

[0066] A substantially quadrangular elastic spring 
member 2 made of elastic rubber material has: four first 
rubber domes 3 provided at four corners of the cross 
shape respectively; four second rubber domes 4 ar- 
ranged at the central position between each of first rub- 
ber domes 2a adjacent to each other; a circular through 
hole 2a provided at the central part; a first base 2b hold- 
ing the first rubber dome 3; and a second base 2c hold- 
ing the second rubber dome 4. Also, the first base 2b 
and the second base 2c are alternately located and are 
disposed on the same circumference contiguously to 
each other around the through hole 2a. 
[0067] Also, this first rubber dome 3 has a substan- 
tially cylindrical column-shaped pressing portion 3a, and 
a cone 3b holding the pressing portion 3a, and the sec- 
ond rubber dome 4 has a substantially cylindrical col- 
umn-shaped pressing portion 4a, and a cone 4b holding 
the pressing portion 4a. Also, the undersides of the 
pressing portions 3a, 4a are disposed so as to protrude 
within each cone 3b, 4b, and a distance between the 
underside of the pressing portion 3a of the first rubber 
dome 3 and that of the cone 3b is formed to a distance 
L1 . A distance between the underside of the pressing 
portion 4a of the second rubber dome 4 and that of the 
cone 4b is formed to a distance L2 (L1 <L2) longer than 
the distance L1 . 

[0068] More specifically, the movable distance L2 of 
the second rubber dome 4 due to the inclining operation 
of the operating member 5 is formed to have a longer 
distance than the movable distance L1 of the first rubber 
dome 3, and when a pressing force is applied to the 
pressing portions 3a, 4a of the first and second rubber 
domes 3, 4, this pressing force presses the respective 
pressing portions 3a, 4a downward so that the respec- 
tive cones 3b, 4b are to buckle. 
[0069] In this case, the distance L2 of the second rub- 
ber dome 4 is formed to be a longer distance than the 
distance L1 of the first rubber dome 3, whereby the sec- 
ond rubber dome 4 is formed to have a longer stroke 
and to be able to produce a better feeling of click than 
the first rubber dome 3. 

[0070] Also, those four first rubber domes 3 and those 
four second rubber domes 4 are arranged at positions 
on the same circumference in a staggered configuration 
and close to each other, and those four second rubber 
domes 4 are arranged midway each of those four first 
rubber domes 3. 

[0071] Also, the first base 2b is formed with a projec- 
tion 2c projecting downward from the outer peripheral 
edge of the first base 2b. 

[0072] Also, this elastic spring member 2 is disposed 
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within the recess 1c of the case 1 , and in this state, the 
projection 2c of the elastic spring member 2 is inserted 
and arranged within the groove 1 d of the case 1 , where- 
by the elastic spring member 2 is positioned to the case 
1. 5 
[0073] Thus, in this state, each of those four second 
rubber domes 4 is disposed at positions opposite to 
each other on the first straight line X1 and on the second 
straight line Y1 respectively while each of those four first 
rubber domes 3 is disposed at respective positions mid- 
way between the first straight line X1 and the second 
straight line Y1 , which are inclining operation directions 
of the operating member 5. 

[0074] Thus, the first and second rubber domes 3 and 
4 of this elastic spring member 2 are constructed such 
that by means of an inclining operation of the operating 
member 5 in four directions of the cross shape on the 
first and second straight lines X1 and Y1 , the respective 
cones 3b and 4b buckle to produce a feeling of click 
caused by this buckling to the operator. 
[0075] Also, as regards this buckling, two first rubber 
domes 3 and one second rubber dome 4 having a long 
stroke buckle to thereby produce a fleeing of click to the 
operator. 

[0076] A seat member 6 made of synthetic resin ma- 
terial such as polyethylene terephthalate (PET) material 
is formed in a flat plate shape and in an annular shape, 
and has a circular hole 6a at the central part. This seat 
member 6 is formed to have about 0.1 mm in thickness 
and to have surface roughness of about 5 urn to 120 
jim. This surface roughness causes the surface of the 
seat member 6 to be formed to be a roughened surface 
for preventing tight contact. 

[0077] This seat member 6 is mounted onto the oper- 
ating member 5 by pressing the circular hole 6a into the 
annular mounting unit 5f in the operating member 5. 
[0078] Also, this seat member 6 is located between 
the first and second protrusions 5c, 5h of the operating 
member 5 and the pressing portions 3a, 4a of the first 
and second rubber domes 3, 4, and is sandwiched be- 
tween the operating member 5 and the first and second 
rubber domes 3, 4, and is brought into press contact with 
each other. This press contact prevents the operating 
member 5 from rattling. 

[0079] This state will be described in detail. The seat 
member 6 is sandwiched between tip end surfaces of 
the first and second protrusions 5c, 5h of the operating 
member 5 and the surfaces of the respective pressing 
portion 3a, 4a of the first and second rubber domes 3, 
4, and is brought into press contact with each other. 
Since, between the surfaces of the respective pressing 
portions 3a, 4a of the first and second rubber domes 3, 
4, and the surface of the seat member 6, the surface of 
the seat member 6 is a roughened surface, it becomes 
possible to prevent tight contact so that the structure is 
arranged so as to perform a sliding operation. For this 
reason, when the operating member 5 is pressing the 
respective pressing portions 3a, 4a through the seat 



member 6, a sliding operation is performed between the 
surfaces of the respective pressing portions 3a, 4a and 
the surface of the seat member 6, and therefore, the 
seat member 6 is capable of pressing the respective 
pressing portions 3a, 4a downward vertically so that the 
respective cones 3b, 4b can be smoothly buckled to 
thereby produce a good feeling of click. 
[0080] A holder 7 made of synthetic resin material 
has: a substantially hemispherical proximal portion 7a; 
a quadrangular through hole 7b provided at the central 
part of the proximal portion 7a; and a pair of elastic pawls 
7c opposite to the central part of the proximal portion 7a. 
[0081] Within the through hole 7b of this holder 7, the 
driving unit 5d of the operating member 5 is inserted, 
and the elastic pawl 7c is snap-in engaged in the recess 
5e in the driving unit 5d, whereby the operating member 
5 is prevented from coming off on the upper wall 1a of 
the case 1 and is positioned. 

[0082] Also, in this state, the operating member 5 is 
mounted onto the upper wall 1a of the case 1 so as to 
be able to incline on the first straight line X1 and on the 
second straight line Y1 which are four directions of the 
cross shape. 

[0083] A sliding type switch 8 is composed of: a sub- 
stantially rectangular slider 9 made of synthetic resin 
material; plural groups of movable contacts 1 0 mounted 
onto the underside of the slider 9; a printed circuit board 
1 1 provided at a position opposite to the movable con- 
tact 10; and plural groups of fixed contacts 12 formed 
on the printed circuit board 11 toward and away from 
which the movable contact 10 moves. 
[0084] Also, the slider 9 for the switch 8 has, at the 
central part, a square through hole 9a, and a recess 9b 
for housing the movable contact 1 0 and a coil spring 1 7, 
and within this through hole 9a, the driving unit 5d of the 
operating member 5 is inserted through, and the printed 
circuit board 11 is mounted so as to cover an open por- 
tion below the case 1 . Thus, the structure is arranged 
such that the operating member 5 is inclined in four di- 
rections of the cross shape to thereby operate the driv- 
ing unit 5d, this operation of the driving unit 5d drives 
the slider 9 horizontally with respect to the printed circuit 
board 11 in four directions of the cross shape, and the 
driving of this slider 9 moves the movable contact 10 
toward and away on the fixed contact 12 for switching 
the contact of the switch 8. 

[0085] This switch 8 is housed and arranged within a 
first storage 1 i of the case 1 . 

[0086] A second sliding type switch 14 is composed 
of: a substantially rectangular slider 14a made of syn- 
thetic resin material; plural groups of movable contacts 
14b mounted onto the underside of the slider 14a; a 
printed circuit board 11 provided at a position opposite 
to the movable contact 14b; and plural groups of fixed 
contacts 14c formed on the printed circuit board 11 , to- 
ward and away from which the movable contact 14b 
moves. 

[0087] Also, the slider 1 4a of the switch 1 4 has a pro- 
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jection 1 4d for projecting outwardly from the top surface; 
and a recess 14e for housing the movable contact 14b 
and a coil spring 18. 

[0088] An operating knob 1 6 made of synthetic resin 
material is mounted by appropriate means in a state in 5 
which it has been inserted into the through hole 1 k of 
the upper wall 1a of the case 1 , and the structure is ar- 
ranged such that the switch 1 4 is housed in the second 
storage 1j and that the second sliding type switch 14 is 
operated by operating this operating knob 1 6. 
[0089] A bottom wall member 13 made of synthetic 
resin material has a bottom wall 1 3a and a side wall 1 3b 
extendedly provided perpendicularly from a predeter- 
mined place on the outer peripheral edge of the bottom 
wall 13a. The bottom wall 13a of this bottom wall mem- 
ber 13 is placed on the lower part of the printed circuit 
board 11 , and this bottom wall member 13 is mounted 
onto an opened end of the side wall 1 b of the case. 1 by 
appropriate means such as snap-in engagement. 
[0090] A connector 1 5 has an insulating holding body 
15a; and a terminal 15b held by this holding body 15a, 
and this terminal 15b is electrically connected to a fixed 
contact 1 2a of the printed circuit board 1 1 . The switching 
operation of the contacts of the switches 8, 14 is output- 
ted to an external electric device through the connector 
15. 

[0091 ] Next, the description will be made of the draw- 
ings on an operation of a multi-directional switch accord- 
ing to the present invention. Fig. 6 relates to a multi- 
directional switching device according to the present in- 
vention, and is a cross-sectional view showing an inclin- 
ing operation of an operating member. 
[0092] First, when the operating member 5 is inclined 
in the left direction by pressing a position of point A in 
the left direction on the second straight line Y1 of the 
operating member 5 shown in Fig. 6, the second protru- 
sion 5h of the operating member 5 opposite to the point 
A presses the pressing portion 4a of the second rubber 
dome 4 through the seat member 6, and the respective 
pressing portions 3a, 3a of two first rubber domes 3, 3 
located on both sides sandwiching the point A therebe- 
tween is pressed by each first protrusion 5c of the op- 
erating member 5 through the seat member 6, and when 
each of these pressing portions 4a, 3a, 3a is pressed, 
each of those cones 4b, 3b, 3b buckles to produce the 
operator a strong, good feeling of click. 
[0093] Also, as regards this buckling, two first rubber 
domes 3 and one second rubber dome 4 having a long 
stroke buckle to thereby produce a good fleeing of click 
to the operator. 

[0094] Since at this operation, the surface of the seat 
member 6 is formed to be a roughened surface for pre- 
venting tight contact, and since a sliding operation is 
performed between the surface of the seat member 6 
and the surface of the respective pressing portions 3a, 
4a, the seat member 6 enables the respective pressing 
portions 3a, 4a to press downward perpendicularly, 
making it possible to produce a further better feeling of 



click to the operator. 

[0095] Next, when the pressure at the point A on the 
operating member 5 is released, own restoring forces 
of those three first and second rubber domes 3, 4 which 
have buckled restore the operating member 5 to a par- 
allel position to the upper wall 1a of the original case 1 . 
[0096] Next, since the operations when a position of 
point B in the right direction on the second straight line 
Y1 of the operating member 5 shown in Fig. 2, and po- 
sitions of points C and D in the vertical directions on the 
first straight line X1 are pressed and the operation when 
the pressure is released are similar to the above-de- 
scribed pressing operation and release operation at the 
position of the point A in the left direction, the description 
will be omitted. 

[0097] Next, as regards the operation of the second 
sliding type switch 14, by operating the operating knob 
1 6, the slider 1 4a of the switch 1 4 slides on the printed 
circuit board 11 , and the sliding of this slider 1 4a causes 
the switching operation of the contact of the switch 14 
to be performed. 

[0098] Also, this switch 14 is used to switch the left 
and right window mirrors of the motor-driven window 
mirror device, and the switch 8 is used for the angle 
switching operation of the left or right window mirror in 
the vertical and lateral directions. 
[0099] In this respect, in the embodiment according 
to the present invention, the structure is arranged so as 
to be able to incline in four directions of the cross shape, 
but the present invention is not limited to those four di- 
rections, as long as the operating member is inclinable 
in multi-directions. 

[0100] Also, in the embodiment according to the 
present invention, four sliding type switches and four 
first and second rubber domes are used, but the present 
invention is not limited to four respectively. 
[0101] Also, in the embodiment according to the 
present invention, four first rubber domes and four sec- 
ond rubber domes are arranged at positions on the 
same circumference, but the present invention is not 
limited thereto, and four second rubber domes may be 
arranged on straight lines for connecting the first rubber 
domes which are adjacent to each other. 
[0102] Also, in the embodiment according to the 
present invention, four second rubber domes are ar- 
ranged at positions midway between each of four first 
rubber domes, but the present invention is not limited 
thereto, and the second rubber domes may be deviated 
from the intermediate part and be arranged in positions 
close to the first rubber dome. 
[0103] Also, in the embodiment according to the 
present invention, the seat member is disposed on the 
operating member, but the present invention is not lim- 
ited thereto, and the seat member may be disposed on 
the rubber domes. 

[0104] Also, in the embodiment according to the 
present invention, between the rubber dome and the 
seat member, a sliding operation is caused to be per- 
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formed, but the present invention is not limited thereto, 
and between the operating member and the seat mem- 
ber, the sliding operation may be caused to be per- 
formed, and further, both between the seat member and 
the operating member, and between the seat member 
and the rubber dome, the sliding operation may be 
caused to be performed. 

[0105] Also, in the embodiment according to the 
present invention, the seat member is constructed by 
one sheet of seat member, but a seat member divided 
into a plurality of sheets may be used. 
[0106] As described above, according to the present 
invention, it is possible to provide a multi-directional 
switching device capable of producing a good feeling of 
click caused by substantially simultaneous buckling of 
the first and second rubber domes because the struc- 
ture is arranged such that a movable distance of the sec- 
ond rubber dome due to the inclining operation of the 
operating member longer than that of the first rubber 
dome, and because during the inclining operation of the 
operating member, the first and second rubber domes 
have been so designed as to buckle, whereby a feeling 
of click by buckling of the second rubber dome is better 
than a feeling of click by buckling of the first rubber 
dome. 

[0107] Also, according to the present invention, it is 
possible to provide a low-priced multi-directional switch- 
ing device capable of reducing the cost because the first 
and second rubber domes have a pressing portion and 
a cone for holding the pressing portion respectively, and 
a distance between the underside of the pressing por- 
tion located within the cone of the second rubber dome 
and the underside of the cone is longer than a distance 
between the underside of the pressing portion located 
within the cone of the first rubber dome and the under- 
side of the cone, whereby the structures of the first and 
second rubber domes can be simplified. 
[0108] Also, a multi-directional switching device ac- 
cording to the present invention is capable of obtaining 
a further stable, good feeling of click because each of 
those four second rubber domes is arranged at positions 
midway between each of those four first rubber domes, 
whereby buckling positions of the first and second rub- 
ber domes have been uniformly arranged. 
[0109] Also, a multi-directional switching device ac- 
cording to the present invention is constructed such that 
a seat member is disposed between the operating mem- 
ber and the rubber dome, and during an inclining oper- 
ation of the operating member, the seat member is so 
designed as to perform a sliding operation between the 
operating member and the seat member or/and be- 
tween the rubber dome and the seat member. With such 
a structure, the rubber dome is vertically and smoothly 
buckled and this smooth buckling of the rubber dome is 
capable of providing a multi-directional switching device 
producing a good feeling of click. 
[0110] Also, in the multi-directional switching device 
according to the present invention, the seat member is 



constructed by one sheet of seat member, whereby the 
structure of the seat member is simple, and it is possible 
to reduce the total number of parts of the seat member 
and to provide a low-priced multi-directional switching 
5 device. 



Claims 

10 1. A multi-directional switching device comprising: a 
case; a plurality of switches housed within the case; 
one operating member supported by the case so as 
to be able to incline in multi-directions, for operating 
any of the switches by means of an inclining oper- 

15 ation in respective directions; a plurality of first rub- 
ber domes, any two of which are to be operated by 
means of inclining operations of the operating mem- 
ber in the respective directions; and a plurality of 
second rubber domes arranged in the vicinity of 

20 each of the first rubber domes any of which is to be 
operated concurrently with any two of the first rub- 
ber domes, wherein the structure is arranged such 
that during the inclining operation of the operating 
member, the first rubber domes and the second rub- 

25 ber domes buckle, whereby a feeling of click is pro- 
duced in the operating member, and wherein a mov- 
able distance of the second rubber dome is made 
longer than that of the first rubber dome. 

30 2. The multi-directional switching device according to 
Claim 1 , wherein the first and second rubber domes 
have a pressing portion and a cone for holding the 
pressing portion respectively, and wherein a dis- 
tance between an underside of the pressing portion 

35 located within the cone of the second rubber dome 
and that of the cone is made longer than a distance 
between an underside of the pressing portion locat- 
ed within the cone of the first rubber dome and that 
of the cone. 

40 

3. The multi-directional switching device according to 
Claim 1 or 2, wherein the operating member per- 
forms an inclining operation in four directions of a 
cross shape, and has, midway in the cross-shaped 

45 inclining operation directions of the operating mem- 
ber, four of the first rubber domes arranged in the 
cross shape, and four of the second rubber domes 
arranged one each between each of the first rubber 
domes adjacent to each other, and wherein the first 

so rubber dome and the second rubber dome are ar- 
ranged at positions on the same circumference in 
such a manner that two of the first rubber domes 
and one of the second rubber domes are operated 
by means of an inclining operation of the operating 

55 member in one direction. 

4. The multi-directional switching device according to 
Claim 1 or 2, wherein the operating member per- 



9 



17 



EP 1 239 503 A2 



forms an inclining operation in four directions of a 
cross shape, and has, midway in the cross-shaped 
inclining operation directions of the operating mem- 
ber, four of the first rubber domes arranged in the 
cross shape, and four of the second rubber domes 5 
arranged one each between each of the first rubber 
domes adjacent to each other, and wherein the four 
second rubber domes are arranged on a straight 
line on which the first rubber domes adjacent to 
each other are connected together in such a man- *o 
ner that two of the first rubber domes and one of the 
second rubber domes are operated by means of an 
inclining operation of the operating member in one 
direction. 

15 

5. The multi-directional switching device according to 
Claim 3, wherein each of the four second rubber 
domes is arranged at a position of the central part 
between each of the four first rubber domes. 

20 

6. A multi-directional switching device comprising: a 
case; a switch housed within the case; one operat- 
ing member capable of inclining in multi-directions 
for operating the switch by means of an inclining op- 
eration in each of the directions; and a rubber dome 25 
to be operated by means of an inclining operation 

of the operating member, 

wherein a seat member is disposed between 
the operating member and the rubber dome, and 
wherein during an inclining operation of the operat- 30 
ing member, the seat member is so designed as to 
perform a sliding operation between the operating 
member and the seat member or/and between the 
rubber dome and the seat member. 

35 

7. The multi-directional switching device according to 
Claim 6, wherein for a surface of the seat member, 
a roughened surface for preventing tight contact is 
used. 

40 

8. The multi-directional switching device according to 
Claim 6 or 7, wherein the seat member is construct- 
ed by one sheet of seat member. 

9. The multi-directional switching device according to *5 
any of Claims 6 to 8, wherein the seat member is 
mounted onto the operating member. 

10. The multi-directional switching device according to 
Claim 9, wherein the seat member mounted onto so 
the operating member is caused to perform a sliding 
operation between the rubber dome and the seat 
member. 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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